This article iz & progress report on 8o
eoonometric model designed to provids
long-tange projections of $he TLB,
ssonomy &n0d ta afd in the formulation
of flacal policies, The madel, developed
by Professer Thurow while st Harvard
Undversity, is atill in its Formative
dtages; OBE in planning to use the
madel o 1ty anslytical work and to
improve and devalep it further.

Moet lopgrun models ama  supply
oriented, whils shortrun models are
demanti nriemted. A distinetive feature
of this mode is itz inolumien of hoth &
supply side and a demand gide, Xipked
by 2 set of inzama Aowe, In addition to
desoritdng the overall design of the
modsl, the article uses its equations bo
simulate the sconmemy for the 20-yesr
perlod 1948—67 under actual unempioy-
ment gonditione and under an Assuvnad
path of steedy full employment. An-
other st of slmylations examines the
sensitivity of the economy to changes
in the varions fiscal poliey ingtroments
finmd fhroughout the rmede).

is & progress report on an

- econometric model designed to pro-
vide long-term projections of the .35
economy and to0 aid in fermulating
econontic policies thai will achieve
giver unemployment or growth targets.’
The model concentrates ox fisoal poli-
cies. It includes interest Tates wmong
the policy tools available to the Gov-
arnment, but otherwise doss not permic
an analysis of nonfiscal economic poli-

1. The »ork on thin model war finunteld by tho Inter-
ageny Arywth Biody through & resesrch sontract w6h the
Offles of Boginess Economies, T8, Departmant of Comye-
mets The anthor benafited from (b cimideuts of many
individ naly witbio mnd cobdds the Ooramment.

II thiq L the first scomametric moedel tw eedor bes on-
sountied, i enrlber raport s o Shork-Eab Proeksting Beod ]
dewslopad by the Ollee of Buslnae Ecanamiss prowidey an
et niroduckion tr the snbject. Bes Maurles Lishen-
berg, Albait A. Hirsoh, and Joal Bepkin, A Quattedy
Ecencmmniria ifodat of tho Yniled Gatan: A Frogres e
purt,” SURYEY vr Creeeny RonwIs, duy 1088, Tho
degeriptiem  of  the  mwplifed model af the b
i of the report i eapeoially neatul.

Nl —Dr. Tharre s Asosinte Professr of Eocn ok
] Madiiiient ot Macessdoeetin Tnatitie of Tethmolngy.

By LESTER C. THUROW

A Fiscal Policy Model of the United States

cies. The modal is in its formative stage;
it iz not vet n relisble policy tool.

Summary Description of Model

The economic procass can be thought
of as a complex, systematic interaction
of numercus economic forces, An econo-
metric model is an atbempt to express
this process in tetms of mathematical
equations. No mathematicel model
can hope to duplicate reality, bacause
o finite number of equations muast be
used to represent an infinity of economic
relationszhips. Hence, s model must
focus on the relationships that ore
quantitatively important. Statisticsl
techniques are used to isolate these
relativnehips and to express them
numerically.

In designing an sconometric model,
there iz wide latitude as to the nomber
of economie interrelationships that cen
bs talken into account. This rmodal
consiets of about 30 equations. It has
been kept small Bo as to make it ensier
te understand and to manipulate. At
a later dats, the model may be enlarged
in directions sugpested by its practiral
uze. Sinee it iz a fiseal policy model,
an attampt heae been made to show
explicitly as many of the major fisenl
policy veriables se possible. The madel
hes elgo been designed to facilitate the
elimination of specific equations and
the substituton for them of other
efuations or estimates. Such flexibility
is a distinet advantage, ziven the
serions limitations in our sbility to
select by abjective, scientific processzes
the eguations that best reffeci the
underlying sconcris relationships.

Not all economic variahles are deter-
mined within the modal. Some are
“exogenous,” ie., introduced from ihe
cutside. In the present model, these in-
clude population, exports, prices, snd

varisblea that sre directly responsive to
Grovernment policy decisions {e.g., tax
rates, (Govermment expasnditures, and
interest rates). Other varzables are
“endogenous,” le., determined withip
the model. If values for the exogenous
variables are inserted inte the moded, it
produces estimates of the endegenous
varigbles. In the present model, endog-
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enous variables include personel con-
sumption, investment, personal in-

come, sed corporate profita. Drepending
on what tergets are specified, some
variables may be endogencus or exog-
enous. If an unemployment target is
exogenously set, GNP is end.ogenously
determined within the model.
growih bargat is exogenously aat-, un=
employment is endogenously dater-
mined withiv the model.?

Supply, demand, and income
eguations

Traditlonally, long-term econometrie
models have besn primerily supply
oriented snd short-term models have
besn largely demand oriented. Limita-
tions on supply have determined out.
put in long-term models; ageregate
demand has detennined outputin shoxt-
term models. Qur roodel contains both
dermand and & supply side. The two
may not be in balance. A major objec-
tive of the model is to determine what
combinations of Government policies
van achieve a balance betwesn supply
and demand &t unemployment or
growth tergeta that are sa.usfactnry to
the policymalker.

The supply and demand sides of the
model are linkad by incomes (chars 10).
Production oreates incomes and in-
comes create demand. The supply and
damand sides are estipsted in constant
doliars while incorpes sre estimaied in
current dollars. Exopencus price defla-
tore axe usad to move from one section
of the madel to another. The model pro-
vides no aid o estimating these defla-
tors. This is & mrajor wenkneas, but yn-
fortunately too httle i known about
lopg-term price behavior to guantity
it in iorms of mathematical equations.

The supply equations estimate the
GNP that could be produced with dif-
ferant quantities of capital and [abor.
They are used to derive tha GNP
necesséry to achieve the unemploy-
ment target.

A et of incomes is associated with
evary GNF thet is caleulated from the
supply side. The totel of thess incomes
Decessarily equals the supply side GNP,
but fiseel policies influenes its distribu-
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tion. smong persons, corporations, and
govarnment. The incoma equations of
the model estituate the various com-

ponents of apgregate inchma; they are-

used to derive tha distribution of in-
come that is consistent with the supply
estimate of the GNP,

Given the imcome flowz estimated

from the income equations, tha demand

equstions estfimate personal comsump-
tion, private domestic investment, im-
poris, and Siate and locel government
purchases. Federal purchases and ex-
porta are left &5 exogenous variahles.

Summing the elements of dercand
provides the demand-side estimate of
GNP, which need not equel the supply-
side estinate. If the two sare not
equel, the unsmployment target cannot
be achisved with existing policies.

The model provides estimates of the
altermative combinations of policies
that could be used to achieve the
desired unemployment terget. I the
demnand-side estimate of GNP exceeds
the supply-side estimate, the agprepale
demand for goods and eervicea muzt ha
reduced by raising taxes and interest

June 1060

rates or by lowaring Federal expondi-
twres. If the supplyside estimate
excasds the domand-side estimate,
aggregate demand must be increased.
Many different cotnbinationa of policies
will bring the economy into equilibri nm.
The feasible combinations are deter-
mined by the model, but the partionlar
sat of instruments aetuslly used will
depend on the prefsrences of the
policy malker. Value judgments are sn
important -ingredient in chopsing the
mix of policy instruments as well as in
satting apomomic targeta.

The following sections provide a
somewhat more detailed deseription of
the supply, income, and demand sides
of the model.

The supply side

The supply equations are usad to
estimate the GNP neceassery to achieve
the unamployment target. Tha size of
the labor force, itz division betwaen
public znd private employment, the
gige of the capital stock, and the level
of productivity all influence the supply
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eatimate of GNF. Government policies
affect many of these items,

The first' siep ‘in eetimatdng the
supply-side GNP i the calculation of
tha labor foree tonwistent with the
unemployment target, (iven exogenous
estimates of population by age and sex,
perticipation functions are used io
determine the proportions of the popu-
lation that will enter the lahor force.
Since decisions to enter the labor force
are dependent on the probability of
finding work, the size of the labor force
will in part dapend on the wnemploy-
ment target. The lower the target, the
larger the labor force that muet be
employed.

Next come the estimations of Faderal
empleyment and State and  local
government employment, Government
employment &2 estimated eseparately
for two reasons. Fimt, Federal emplog-
ment is one of the major policy instru-
mants of the Federal {}overnment.
Second, gross product originsting in
the government is measured necording
to national economin accounting con-
vantions, which makes it necesssry to
distinguish govearnment employmeant in
the sstinsting process.?

Subtracting ths target unemploy-
ment snd goversment amployment
from the labor force yields private
employment. Because labor dnpui iz a
function of hours worked as well as of
the number of smployees, an equation
ja introduced to translate private em-
ployment into private man-houxs.

Since capital inputs as well as Iabor
inpuls ara necessary to estimate GNP,
the second major step in estimating
GNP iz to calenlste the gross cspital
stock, which is taken e the measuve of
capitsl inputs. Given the capital stock
of the previous year, investiment and
diseards musit be estimated ¢o determine
tha current capital stock. Discands are
determined eaxzogencusly, but invest-
ment depends, among other things, on
the level of private GNP and the

3. Cinoks irvoctumuent paodust b venoored In earms of the
walus of Lebar Inpit qulp; tha eontriboton of capital oged
by Hw govwmment i8 nod teken fobe soovund, Als, 16 L
szanmad PG the produstivity of powamment raployots B
constunt orer timw; prodootieity inaressss aee ot mllowsd
for, Thees procedores oo gross product Dar govsoment
coaplores o fiffay ot e prodioes pae THITALS Srvploves.
Ad n ey, the daibadoay of employment ket Lhe
privats sod pUblk sector affects thee sloy of L Supply-sido
etbinits o GNP and wricst De caleer 100 wosnont.,
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fow of corporate infernal funds. For
this reasom, the supply side of the model
containg eguations not only for in~
vestmeni demend but also for corporate
profits, capitel consumption allowances,
and taxes, the income flows thaet
determine the ievel of internal funds.
Government policies ¢an imfuence the
size of the capital stock, via internal
funds, by alterations in the coxporste
tax rate and deprecistion gzuidelines.

The equakions for investment, pri-
vate GNP, and corporste funds are
interrelated. Investment depends on
internal funds, which depend upon the
level of private GNP, which in turn
depends upon the mize of fthe current
capital stock. Consequently, these squa-
tions must be solved simultaneously.

The third step in caleulating. GNP
is to translate man-hours and the
capital stock into estimates of private
GNFP. A production funchion is used
for thiz purpese. In addition to esH-
mating increazes in GNP ithat wonld
result from incresses in capitel and
labor, this function talces inte account
the impact of technical progress. To
allow for technical progrese, the pro-
duction function provides for improve-
ments in the skill and training of the
lahor force (embodied tachnical progress
inlabor) , greater efficiency of the cepital
stock {(embodied technicel progress in
investmeant), and more efficient organi-
zation of men and machines (disem-
bedied tachnioal progress}. Over time,
tachnical progress inereases the amount
of outpat per unit of input.

In the long rum, the growth of
productivity c¢an be influenced by
privata and public policies in education,
manpower training, snd research and
development. Howaver, the conneation
batween such policies and the rate of
tochnical propresz must be determinad
outside of the model.

Since, neceording to the aristing con-
ventions, govermment output is equal
to tha [ghor imput of government
employees, a government production
funetion iz not necsssary. Estimates of
government employment ore valued at
bnse pericd rateés of compenssiion to
provide the measure of the government
contribution to GNP. Government
GNP plus private GNP equals the
supply-side estamate of total GNP
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The income equations

The various income equations, to-
gether with eXogenous estimates of
tepnefer payments, subsidies, and
grants-in-sid, permit one to determine
the distribution of income thet is
consistent with the supply-side eati-
mate of GNF. There are separate
equations for noneorporate capital con-
sumption allowaness, indivest business
taxes, social insurance contributions,
governmant and consumer intarest pay-
ments, dividends, and personal tax
payments, (Corporste profite, t(axes,
and capital comsumption allowances
have already been determined from
equations on the supply-zide of the
model.)

When the appropriste income ola-
ments, both exogenous and endogencus,
are #dded and subtracted from the
supply-side estimate of GNP, dispos-
able personel income is derived as &
regidual {table ). Incomes of the othar
seetors are also estimated by com-
bining appropriate flows derived from
the income equations and exogenous
estimates. The sum of the disposable
incomes of the various sectors neces-
sarily equals the supply-side estimate
of GNP,

Variables under the contral of the
Federal Government sre icund through-
out the various income equakions.
These consist of corporate and personal
mecome tax rates, social lvswrsnce tax
bases and rates, Government interast
ratea, and indireet business tax rates.
Chenges in eny of these variables can
affect the distribution of incomes among
the varicus sectors of the economy.

The demaned side

The demand equations estimate per-
sonal coneamption axpenditures, resi-
dential investment, inventory changa,
imports, and State and locel governs
ment purcheses (other than compen-
sption of employees). Investment in
nonresidential struotures and equip-
ment and the compensation of State
and local government employees ore
estimated in equabions on the supply
side. The remaining elements of final
demand—exporis and Federal Govern-
ment purchasez—are left as exogenous
variables. Exports are estimated exog-
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enously bevsuse they depend. primarily
on foreipn economic conditions, Federal
Government purcheses are 2 major
pelicy variable operating directly on
demand,

Most other policy variables have
their principal impact on aggregate
demand indirectly through their effects
on incomes, Personsl, social in=urance,
and indirect business taxes and transfer
payments affect disppssble personal
income and hence personal consamption
expenditares, residential investiment,
pid imports. Clorporate tax and dapre-
ciation policies affect corporate incomes
and hanca investment ip nonresjdentisl
siructures and equipment, but they
also influence personzl consumption
throbgh ther effects on dividends and
personal meoime.

Grants-in-aid influence Btate snd
local purchases, and interest rates
influence residantial investmant.

Baloencing supply and demond

Summation of the component
demends for goods and services—ex-
ogenous and endogenous—yields the
demand-side estimate of GNP, The
demand- and suapplyside estimates of
GNP may not sgree. Although the sum
of digposable sector ingomes neces-
saxily equals the supply-side estimate of
the GNP, demsnd for GNF will fall
short of or excesd tbe supply of GNP
unless the total purchases of the various

+ goetors happen to squal their combined
dizposable incomes.

The gap between the supply- and
demnnd-side astimates depends m part:
on the Government policies incorpo-
rated in the model. If there is a gap, the
target wmemployment rate cannot bas
schieved unless Government policies
sre altered. The Govemment may
change s own demand for geods and
services or alter grants-in-aid, corpo-
rate or personal income taxea, indivect
business taxes, social insurance taxes,
transfer payments, or interest rates so
a2 ta shange private or State and local
demand. Many combinations of these
policies are possible. The choive smong
them must be made on the basiz of
considerations that sre outside the
model.

It should be notad that the gop be-
tween the supply and demand estimstes

SURVEY OF CUBRENT BUSINESS

of GNP pa shown by this model is not
the familiar gap calculated in recent
reports of the Councll of Fconemic
Advisers. The CEA gap is bweteen the
“potentipl” GNP—i.e., the GNP con-
sistent with full employment—and
sctual GNY. The gap in this model is
beiween potential GNF and the GNF
that would be demanded at the
incpmes pgeparated by an econemy

To isolate the crucial difference be-
tween these two kinds of gaps, assume
that the potential GNP estimated by
the CEA is bazed on the szame unem-
ployment rate as the one assumed in
the supply estimate of this model, so
that the two GNP estimates are the
same. Suppose now that the model
shows n positive gap (the supply-side
estimete exceeding the demand-side
catimata of GNP), because the demand
generated by the incomes consiztent
with the supply-side estimeta of GNP
falls short of the supply of GNP. In
thiz situation, the pap as defined by
the CEA would be larger: Actual GNP
would be smaller than the damand-sida
estimate of GNP produced by the
model because of the devmward ad-
justment zet in motion by the initial
imbalanee. The lower demand-side
GNP would cell forth 2 smaller supply-
gide GNP, which in turs would result in
lower incomes, which in turn waould
penerata lower demand GNF. The
prosess would eontinua until supply and
demund ware in balense.

The Equations

This section describes the equations;
the actuel equations appear wilh their
statiziical properties in the appendix,
Readers not interested in the details of
the model may omit this section,

Supply equations

Labor jorpe participation {equation 1)
is estimated separately for maléss and
females. It depends on the probebility
of finding employment and s time trend.
However, this usual type of partitipa-
tion lunection is modified in two ways,
First, because of the limited number of
potential male workers outside of the
lahor forcs, male participation rates
respond to employment opportunities

Joue 1980

nonlinearly. The number of msles at-
tracted into the labor force for each
guceessive percentege point decline in
the uneniployment rate falls as the em-
ployrment rate rises. Since the pool of
potential female workers is muck largor
¢ham that of males, this nonlinearity
does not appesr in the perticipstion
function for females. Second, participa-
tion rates for hoth males and females
depend on changes in smployment as
well as vn the employment rate. Hence,
the equilibrium participation rates will
differ from the participation ratas dur-
ing years of chapging employment.

State ond local governmend employ-
ment per copitc {equetion 2) depends
upoen per cepite private cutput (lagged
1 year), school envollment, and grants-
in-pid. Per capita private GNP repre-
sents the influence of income on the
demand for public goods; per capita
school enrcllment is o direct measure of
the demand for State and local educs-
tonel services, and per capita grants-
in-aid pdmarily reflect the financial
capubility to purchase the services of
government employees.

Average annual hours per privie em-
ployer (equetion 3) depend uwpon the
unemploytient rate and & time trend.
The uwnempleyment tate reflects the
oyclical reaponsivensess of annusl hours
worked. The time irvend reflecis the
lopg-ran tendemcy toward & shorier
worlkeweek sind longer vasations with
maore paid holidays. The time trend is
modified heginning with 1957. By 1957,
ihe movemant to o standsrd 40-hour
workweelr had besp secomplished, and
the annuat decline in hours worked was
markedly reduced. _

Fized nonrexidentual invesiment is
termined in twe squetions, ona for
producers’ durable equipment {equation
4} and one for structures {equation 5).
Equipment investmeont depends on
private GNP, the internol flow of funds
available for investment (daflated by
the investmeni deflator), the existing
stock of equipment, and the interaction
between capacity utilization snd profit-
phility ss measured by the previous
yonr's ratio of internnl funde to the
papital stock. To permit timelags in the
investment wresponss, equipment in-
vestment from the preceding peried is
included as an explanstory variable.
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Ap interaction term is necessary o
eapture the reinforcing effects of high
profitability and high vilization. The
two conditions together lead to higher
investment than is produced by che
sum of their separate offects. Invesi-
ment in nonresidential structures de-
pends on the previous yesr's rate of
return on the capital stock, private
GNP, and investment from Ghe pre-
vious period. The long service life of
nonresidential struotures makes the
existing capital stock unimportant in
determining this investment. Since ex-
ternal rather than internal funde ara an
imporiant source of finsncing invest-
maend in stractures, mmbternsl fonds did
not prove to be o mgnficant variable in
this equation.

Corporate  internal  funds  are
determined by three equeitions. Equa-
tion 6 estimates the gross flow of
corporate funds—corporate capital con-
sumption allowances plus book profits
before taxes. Egustion 7 estirneies
eorporate capitel consumphion allow-
ances, and equabion 8 estimates Federal
corporate profits taxes. The gross flow

SURVEY OF CUREENT BUSINESS

of funds depends on private GNF, the
wtilization of capacity {(measured by
the unemployment rate}, and relative
movemenis in the private GNP deflator,
snd the cost of labor per unié of output.
Changes in the relstionship between
labor costs and prices sre sn important
determinant of profits. A 1 percent
incresse in the price of privete GNP
relative to the change in unit labor
costs raises the flow of corporate funds
by #1.4 billion,

Clorporate capital consumption al-
lowances depend upon the stock of
capital, They ara affected by the 1954
change in the tax lew and the intro-
duction in 19862 of new IRS guidalines
for depreciation practicss. Federal ecor-
porate profits taxes are explained by
the corporate tax rate snd corporsie
profits, State and locsl corporate profits
taxes are exogenons. Equaiions 9 and 10
giva the identities for corporate profits
ond internal funds, )

The production funetion (aquation 113,
which determines private GNF, has
terms for capacity utilization, meas-
ured by the unemployment rate, labor
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input, capital stock, disembodied tech-
nical progress, and embodied techmical
progress in both capite]l and laber. The
copaciiy utilization vardable is non-
lineer; as employment increases, output
per men-hout aolso increases but by
diminishing amounnts. One percent per
year was chosen as the rate of embodi-
ment in 1abor; 4 percent per year as the
rate of embodiment in gross investmnent.
Funetions with these specifications en-
joy & slight stotistical superiority, but
the choice must ultimately be based on
external evidence,! :

A production function specified in
the foregoing manner yields an ennual
rate of growth of disembodied technical
progress of 1.17 percent, an elasticity
of cutput with respect to labor of 083,
and an elasticity of output with respect
to capital of 0.17. When this produastion
fonction s used to estimate GNT for
the period from 18929 to 1965, the
differences between the actual and esti-

4. Far & detafled dissugalen of the chelts of prodoedon
fuction, see Ieger . Thurow ond L. D, Tarlor “"Tha
Inberaction Between Ui Actusl and the Potwntiel Batos of

Cirawil,"” The Rackos of Eesnam i ord Saiitia, NoTembey
L1646,

e CHLART T
Private GWP—Actual ad Estimated From Productise Function, 182065
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The equations for investment, in-
peiva

ternal funds, and
tisns 4-11) are interdependent in the
sense that the sclution to one equation

depeads on the solution to the others
Iterative techniques produce quick solu-
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Indirect businass toxes are determinad
by two equations, ome for State and
local (aquation 18) and one for Feadernl
Government (equation 16). Because
individual tex raies (except for the
motor fuel iax) are not shown sep-
arately, the eoffects of changes in
individual excise tex rates cannot be
defermined within the model. State
snd locel indirect business taxes are
o smople functiom of privete GNP
Stute and local indirect business tex
rates bave been rising, but their tax
bates do not expand as fast as GNP,
Consaquently, the net effect has been
to keep State and local indivect busi-
ness taxes a constent percentage of
QGNF. Federal indivect buoziness isxes
are & function of priveie GNP, motor
fuel usage, the tax rate on motor fuels,
and s dummy varishle to reflect changes
in indirect business texes during the
Eorean war period.

Contrindions for secial snsurance ate
split méo four types, State and local pro-
grams {equation 17), ald ege, survivors,
and disshility meurance (CASDHI,
squation 13}, wonemployment insurance
{equaiion 1%), snd other Federsl pre~

gramws (mainly pension contributions for
Federal employees and veterans’ life in-

surence eontributions). There are sep-

arate equations for the first three items.
The fourth is exogenous since it is e~
lated to Federal (Government employ-
ment, which is also exogenons.

In the equation for eontributions for
State sod local sociel insurance pro-
grams, the compensation of Stete and
local gavernmenst employess et of em-
ployers’ eontributions for sosial insur-
snce) is the major explanatory variable
since this category refers mainly to pen-
sion plans for State and local povern-
ment employees. The other axplanatory
variable is lagged Statd and local social
insurance contributions. The QASDHI
equation depends on the combined tax
rate for employers and smployses, the
percentage of total employees covered,
the sige of the tax base as compared
with median family income, and the
compensation of employees (net of em-
ployers' contributions for social insur-
ance), Compensation of employees (nat}
and the employers’ tax rates determine
unemployment insurance contributions.
Compensation of employees & dater-

minad by equation 20 and amployer
contributions for social insurance by
equation 21.

Jonswumar interest payments {equation
22) are sdaquately explained by per-
sonal ipcome. This implies that con-
sumers adjust their berrowing plsns in
order to limit interest payments to some
constant fraction of their personal in-
corne. Effactive rates of interest on time
payments ere so far sbove market rates
of interest thai changea in Government
monetery policies do not seem o have
any impnet on consumar barrowing and
interest payments.

Federal inierest poyments {equation
23Y are & funetion of interest rates, the
publicly held Federal dabt, and lagged
interest payments. Stote and local gov-
ernment interest payments are left as
an exogenous variable sinee thay are
minute and stable. :

Dividends {equation 24) are estimated
from an equation that is n modification
of one developed by Lintner.* Intarnal

&, John Lintoer, FIHseribubion of Inecines af Cotporations
Amang Dividgmds, Baninnd Earvings, and Tascs." Amerl-
an Derwomic fecbos, Doy 1650,
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funds net of investment and lugged
dividendy are the explanatory variabies.
Business policies to stabilize dividends
ars reflected in » coefficient for the pre-
vious year's dividends that im close to
unity. Howewver, in detarmining divie
dends, firmsa look not only at pest divi-
dend levels and present earmings but
also at investment. Higher investmeni
leads to smaller increases in dividends
since the funds are nesded for invest-
memt.

Peraenal income is dotermined by
squation 25 in the manner outlined in
table 1.

Medizn famdy income {aquation 26)
13 a funcion of the empleyment rate,
GNP per worker, and tha share of GNP
going to perscnal incoma.

The aquations for soeial insurance
contributions, compensation of em-
ployess, mediap family income, con-
sumer interest payments, and personal
ingome are interdependent in that the
soluiion to cne equetion depends vpon
the solutions to the others. They are
solved by iterative techmiques. The

Talble 3,=~Brsidual and Acitual Values of
Federal Government Purcheses, 1948-67

Federal Government parohmms of gomis
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iteration im begun by assuming initial
esfimates of social insurance coniribu-
tions and conswmer interest payments
that then permit an initial estimate of
personal income. Successive iterations
cortect for differences between the
derived estimates of social insurance
contwributions snd consumer interest
payments snd the initial asumptions
as to their magnitodes.

State and lopal personcl lexer {aqua-
tion 273 depend on personal income and
legoed taxes. Ap Incomes rose, the
effective tax rata fell as = percentage
of persomal income =mnse incomes sub-
joct to State and local ncome taxes did
not keep pace with the growth of
personal income during the pericd
covered. Consequently, the tine trend
in the equation is negative.

Faderal personal fazes (equotion 28}
olsc depend on personal income. Given
the progressive structure of the Federal
tax, the everage effective tax rate
rizses with income. To build pregression
into the squation, the nominal tax rate
for the madian family income is includad.
Thus, the tax rate in the ayuation rizes
a5 medion femily income rises aven if
the tax structure remains unchanged.

Demond equations

Pergonal oonswmplion expenditures
{equation 207 aze esiimsted by an
squation developed by Houthakker
and Trylor.f Consumption expenditures
depand on the change in disposable
personal income, the lagged value of
disposable parsonal income, and the
iagged value of personal consumption
expenditures. With the equation con-
taining both the change in disposable
ineome and the previous lavel of
dicpogable income, the shortron and
longron eonsumption propensities mey
differ. The shortrun copsumption pro-
pensity is 66 percent; the longrun
consumpiion propensity is 96 percent.
In o growing economy, the actusl
consumption propensity is s mixture
of these two propensities.

Tnagstment in rexidemticl eiructures
{equation 300 depends on the number
of households, per capita disposable
income, and interest rates. Inferest

§. H. B. Houbhakker and Leater . Texlor, Canieear
Demowd 1 ika [Faged Siatey, [S00=1370, Harrard Fnivacsiby

Fraxm, 1966,

| o=Fine 1900

Tates ere & powerful veriable in 6his
equstion. A 1 perceniege point change
in interest rates results in & 4.6 billion
change in constant dellar residemtiel
investment. However, interest rate
varishles are not included prier to 1951,
In the depression and in the mmmediate
postwar period, ss well sa in some
Tecent years, chunges in the availability
of funds were more important then
varistioms in interest rates in defer-
mining the level of residential invest-
ment-

The aguation for changs in business
inpendoriss {equation 31) doas not at-
tempt to captura shortrun fuctustions
in inventories, which sre dominated by
unexpected veriations in both demand
and supply. The model attempts to
estipate deeired inventory changes,
which are determined by an inventory
stock adjustment model, modified to
allaw for a time trend snd s nonlinear
capacity wiilizstion variable. The latter
varieble helps 1o separate the eyclies]
component from the longrun growth
component.

Tmmorts of goods and sernices (equation
22) sre based on enother equation
developed by Houthakker and Taylor
amept that lagged dJspusahla personal
incoms and change in disposable per-
songl ineome are substituted for GNP
ea the varighles reflecting aggrepate
demand. IHsposable personsl incorne
seems t0 ba & mora effsctive axplanatory
varizble than GNP during periods of
rapid growth. The shortrun income
effects ave larger than the longrun
effects. The longiun import propeusity
iz 7.9 percent of disposable pewsonal
income while the shortrun propensity
is 8.7 percent. Relative prices play an
importent part in this equadion.

State und loval governmend purchases
of goods and sereicen (excepd compensation
of employecs) per capifa (equobion 33}
sre a funcion of Ingged per capita
private GNP, per capita grants-in-aid,
snd school mm]lment. L5 & proportion
of the totel population.

The demand-side cstimate of GNF is
obisined from squotion 34,

Simulation With the Model

Three sets of simulations are ander-
taken to facilitate an understanding of
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how the model functions, its problems
and limitations, and its implications for
economie policy.

First, testa are made to evaluate the
agouracy of the model, a3 a tool for
both projecting the income and product
weoonnts and formulating fiscal policies.
To perform these teets, the economy is
simalated for the period 1948-67 by
mserting inte the various equations of
the model the actusl valuea of all the
Necessary exogenous variables,

Second, the model is used to deier
mine the differsnéial impact on the
ecangrny o changes m each of the
major fiscal policy venables. This is
done by undertaking simulations in
whish one policy variable is altered at
a time, and all others arve held constant.

Third, an investigation is made of the
effects on GNP of eliminating business
e¥clez. Specifically, & constant 4 parcent
unemployment rate is assumed for
1848-67.

Thesa simulations are deseribed in
detail below.

Teating the maodel

In order to test the sccuracy of the
model in projecting the GNP accounts,
the wnemployment rete and all other
Lecastary ¢xogenons viriables are in-
serted into the aquations nt their ncteal
volues from 1048 to 1967, As a result,
the model generates the anmual time
path of all the endogenous variables—
both lageed and cuxrent—on the supply,

"income, and demend sides of the model.
These estimates of the endoganons vari-
ables aye compered with ectual values
in order to evaluate the accuracy of the
model.’

The actusl and estimated values of
the most importent varishles are pre-
gented in teble 2. In judging the errore
of the maodel, the reeder shouvld keep in
mind that the model is being subjected
to a particularly severs test. It is run ond
over a 20-year period during whiek,
becsuse of the presanse of aumeroue
lagged endogenous variables, earvors
made it i year will affect the resulés
for the next, and may very well lead to
cumulative errors over the subsequent
years. This tesi is much more stringent

7. Beowise phoning hotions s Joogae ths 1 yebr,
p4rho[E BYQraget (e subpevinde vather than anmosl data
shackd U4 1ed ts judgs the model. Howster, Jubperiod
avoraged tan sallly be derived ooy ke annuel dpte,
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than the tests by which short-term fore-
casting modale are typically judged. In
these teats, actual values are substitnied
for the estimsatad walues of lagwed vari-
ables at infervals that usnally do not
excoed 1 or 2 years. Seenin this perspac-
tive, the results generated by tha modal
both inside (1948-65} and outside
(1966-G7) the period of statistical esti-
mation seem ressonably good to the
author.*

A comparison of the actual and esti-
mated values for constant dollar GNF
provides an excellent means of evaluat-
ing the supply side of the model 2a &
whole. The aversge difference betwesn
predicted and actual GNP iz $6.1 billion
{1.4 perceni of actnal GNF). The maxi-
mum error of $18.1 Billion (4.1 percent)
cccurs in 1965, with the years 1948 and
1949 glso showing relatively lerge per-
centige LITors,

Differences belween estimated and
astual lebor inputs {total private man-
hours} are quite small. The average
arror in the man-hour estimeta is about
one-balf of 1 percent. The only sizable
ertor oecurs in 1967 when labor input
is overestimatad by 2.3 percent. This
ovarestimate stems from the fact that
femeles did not enter the labor force at
the expected rate and that average
annual hours dropped more than
expacted.

B, Binde Che wqeneions wire fited to 1563, th coxmparicms

for thé wears 1066 and 1967 prowids & neors slringsnt test of
the sy ol thea iodel foam Chiosx for the aarkier yaoo.
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Errors m estimating capital inputs,
although lsrger than those for labor
inputs, are alsn feirly small, avaroging
1.4 percent per vear. The largeat
errors—underestimates of about 3 per-
cent—ocour during the period 1957-60.
Thay result from underestimates of
business investment during tha 1955-57
investment boox.

The sizeble excess of sahmated ovar
actual GNP in 1949—312.4 hillion or
3.8 parcont—can to s small axtent be
attributad to oversstimates of both
lebor snd capitsl inputs for that year.
However, the bulk of the error is dua to
an overestimata of productivity. The
postwar readjustment to a civilian
economy wes not yet complete in 1948,
snd discupiions attending tha transition
reduced setual productivity below ite
expected lavel. The $11.7 billion, or
3.6 percent, overestimate of GNP for
1849 cannot be sttributed to an over-
eatimaie of factor inputs. Capital atock
waz overestimated by 0.7 persent, hut
labor input wes undevestimated by 0.5
percant. The model error for that year
agnin reflecta sherteomings of the pro-
duction function.

The 4.1 percent errer in the GNF
estimate for 1955 cun in pert be ex-
plained by nnderestimates of both
eapital end lebor inputs, but the bulk
of it is due to the insbility of tha pro-
duction function to refiect shifts in the
share of durable goods in final demand.
in
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Inesmuch a3 the production of durable
poods is characterized by high output
per man-hour, the pronounced shift
toward dwrabls goods that ccourred in
1985 raized cutput in that year above
the level estimated by the model. Be-
cause of this shorteoming of the pro-
-duction function, it might have Boen
expected that the model would over-
estimate GNP in 1958, a yeer m which
the share of dureble goods in total
GNP declined sherply. However, the
GNP estimated by the model is quite
accurets for that year, becauss of com-
peazating underestimates of both capi-
tal and labor inputs,

Mot only does the medel provide
fairly acourate estimates of the level of
GNP in most years, but it alse Tepro-
duces the year-by-yesr movements in
acteal GNP quite closely {(chart 12).
Sizable erTors in sstimating the year-to-
year chapges in GNP are confinad to
the years 1950, 1955, 1956, 1957, and
1947. The 1950, 1955, and 1956 errors
in eatimating changes in GNE' are aa-
sociated with the model's failure to
estimate properly the actusl level of
GNP in the preceding year. (The
reszons for these [ailures have just been

SURVEY OF CURRENT BUSINESS
-disoussedty This i= not the cass for 1357

and 1967. In both these years, she model
overestimates the modest incresse in
actual GNP since it overestimates the
increase in labor input.

Errors in esdmating supply GNP are
reflected In estimates of many of the
ingome components, snce GNP i5 an
important explenstory variable in their
estimating equations. The sverage arrors
in the income estimetes are somewhat
larger than thosze in GNP for govern-
toent and corporations snd somewhat
snaller for persons.

The errors in sstimating disposable
personel income average L.0 percent
per yeor, with the iargest errors occur-
Ting in 1948, 1955, snd 1966, The dirac-
tion of the errors is generally the same
as for GNP. In only 3 of the 20 years—
1950, 1082, and 1067—is the error
in the opposite direction. The difference in
direction is most marked in 1067 when
disposable personal income is under-
estimaded by $1 billion, despite & $12.4
billion overestimate of current doller
GNP, In thet year, the model over-
eatimated indirect business tazes, capl-
tal consumption allowsnees, and cor-
porate profits, which are all deduoted

R CHART 12
GHP— Actual ami] Estimated From Swpply Eatisns, 1048-67

Nllens of 1058 § {Roude soale)
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from GNP in deriving personal incoma.

The sverage error in estimating cor-
porate iniernel funde {defined hers as
after-tax profits plus IVA and capital
consumpiion ailowances) is 1.8 billion
or 4.1 percent, with meximum errors of
~10.3 percent in 1955 snd —10.8 per-
cent in 1256. These laage errors are due
only partly to supply-side errors in
estimating GNF. To aome extent, thay
also reflect errors in the other variables
in the estimating equations.

Errors in estimating Federal Govearns
ment receipts averaged 2.7 percent per
year, with a maximum ervor of 13.4 per-
cont in 1949, The 1849 arvor is consider-
ably lerger than the average hecause in
thet yesr sll the errors in estimating
the various tax componeais were in the
same direstion. In ciher yeors, there
was sonte tandency For the emrors to off-
seb one another, In receseions, Fedaral
receipts decling alightly faster thap eati-
meted, but this seems to be the only
gystematic error. Errors in estimating
State snd Jocal government receipts
average 2.0 percent per year, with a
maximum of —7.3 percent in 1949,

Ezéimation errors on both. the supply
and ineome sides of the model are
reflected on the demand side. Tnvest-
ment in equipment and nonresidential
structures depends npon the estimates
of both corporate incomes and GNP.
Btate and local government purchases
depend, axrong other things, upon the
estimate of GNP. Dispossble personal
income iz an important variabls in
determining the demeands for personsal
consumption expenditures, imports, and
regidential investment,

The errome in estimating personal
consumption are generally gunite small,
averaging 1.2 pereent per year. The
largest eror—an oversstimste of 3.0
percenmt-—oeeurs in 1948, This error is
asgociated with am overestimate of
2.3 pereent in disposable porsonal
income. Inm 1955, the modal under-
estimated both personal sonsumpiion
expenditures and dispossbla personal
incomms by obout 2.7 perceni. The
only other zizable error ocenrs in 1966
when a 2.4 percent underestimate of
dieposabla personal income is associnted
with a 2.1 percent underestimate of
consumption.

The aversge arror in estimating
Fixed nonresidential investment is 4.4
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percent, with mgximum arrors of over
twice this' amount.in 1955, 1934, and
1987. The modal adequately reproduces
the Korean war snd ihe 1985-65
investment booms, bot it underesti-
mates - the boom of 185557, Ths
sizeble underestimeies of 10.7 percent
awnd 129 percent in 1955 and 1956
cen be explained by underestimates of
both GNP and intemal funde In
1957, the modal wnderestimstes in-
vestment by $4.3 billion (9.1 percent)
despite the fact that GNP ic slightly
overestimeated in that year and that
the underestimate of corporate income
is quite modest. From 1956 to 1957,
actual output grew slowly, yet invest-
ment in plant end equipment con-
¢inued &t very high levels. Expectetion
of fature growth is often used to
explain this phenomenon. The model
does not contain expeciational vori-
ables; it depends on raing capacity
utihzation, profitability, and a high level
of GNP to induce invesiment booms.
Singe in combination these factors were
not particolarly siwong i 1957, the
investment bhoom is underestimated.

The errors in residential investment
are latger than those in any of the
ather major final demnand components,
averaging 7.5 percent per year. Errors
are particulaly large in 10868 and 1067.
Bagidsntial meestiment is overestimated
in these wears beocause the moddd
does not capiura the effects of eredit
ratioming.

State and local government purchases
wre generally well predicted, with
senyal errors averaging 2.1 percent.
The maximum error occurs in 1948
when thees purchases are overestimated
by 9.3 pervent. This can be atéribuied
ta the large overestimatae of the previous
year's GNP, which is an important
verisbhle in the eguation for State and
losal govarnment purohases.

While the simulations that have been
discussed so far provide an appropriste
tast for aveluating the aceursey of the
model as a tool for forecasting, thay are
not sufficient for testing the
of the model 23 a tool for the planning
of fiscal policies. They can, however, be
wpaml_ad 1o provide such a test. This
expansion iz achieved by daeveloping
“residual” estimates of Federal Govw-
ernwent purcheses (ather than som-
pensation of employees) for 1048-67,
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which are then compared fo actual
Federal purchasea for thess years.® The
residusl éstimates ara dervived by sub-
traghing from the supply-side estimate
of GINF, the sum of the modsl eatimates
of poarsonal consumption axpanditures,
fixed investmant, imports, State and
local government purchases, and the
actual values for exports, Federal Gov-
ernment compensedion, apd inventory
1 .

The residual estimates of Faderal
purchazes are those which, scoording
1o the modal, would have boen raquired
to achieve tha unemployment rates
that actitally preveiled in each yoar. If
these residual purchases differ fromn
setual purchases, the model signals
that there is a gap hetwean demand and
enpply and that the specified unemploy-
ment rate cannot be achiaved without
altering existing Government policies.
Since in actuality thers was no sueh
gap, the specified unemployment rates
having teen achieved, tlis diference
reflacts errors in the model as & tool for
plaaning fiseal policies.

The differences betwesn the rasidual
and actual walues wlao messure the
errors in the astimate of the Federal
purcheses required to achieve given
unemployment rates. As will be seen in
the next seciion, howerer, this numer-
ical equality holds only for Federal
purchases, since this iz the only case
where the size of the required change in
CGrovernment recelpis or expenditures is
equel to the size of the gap.

As table 3§ shows, the errors in Gov-
ernment purchases ars reasonably small
averaging $5.6 billion in 1958 dollars,
but frequently lerge in relation 1o the
level of Federel purchases of goods and

5 Ik would aEo hawve beon poasihls o tast the kccoreay of
(bt poeodfal catispmbon of wirléad other polbey Intbroovemts.
Thiy coubd hwes hesn dons by rovesor the wuel $aung
procadores, Thetewdl of foreeasting sndogenots vartahles
given gimgansly policy worlables, wndogenana varlobks
wowld o seE 0t fhebr eotue] valos ood aripencus Doy
Tariables woukl iw forcoaat. DHTarente bobwocn the pro-
digeed wsd a0lucl valuea of the polboy madalbles woyld pro-
vids  pveanes of Hholt sty Eoworer, awch & tegh woakd
birve the disedvaniape of providing 1o emlined maxnme
of thi impaet 313 OB of the aorem In Ha vardein mdividosl
polboy irnatrunasity, Thecefory, 1k was dookdod (o foretnse the
oon puliey weriabdy that dee provide this cvosll mesonre,
Fidori] Qovémment porchoses (abher Phan smmpensotion
ol e plowren].

10, Al rvivkodd snylber, th comabian for ebange in fnwantoriea
b nok deshssd bo relloct changss siposdated with ropld
MeramEonta v ok etdricy. Thariors, for Uhi aimils-
than, which St cefmet imarked amnual arbions ln aco-
nmba aptlwily, sobue] Tothor than erilweisd inrombicy
nhaingy i naed. )
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services (except compensation of em-
ployees). After one allows for the
multiplier effecta, the errors in Govern-
mant purchases indicate thet if the
model had actuselly baen used in plan-
ning fisosl policies in the period under
eongideration, the unemployment tar-
otz would have been missed by amall
amounts in many years but by snb-
stantial szmounts ia 1949, 1951, 1052,
1963, snd 1L060).

In svalusting these errors, it should
ba kapi in mind that, bacsuse the
aconomy is subject to exogenous shoels,
no model, even if it pericotly represents
the girectura of the sesnomy, can
perfectly reproduce its year-to-year
movements. Howevar, many of the
ohaervad errcrs in the present medel are
undonbtedly due to the fact that it is
in the develspmental stage snd needs
further improvement. But since &l
teshniques of fiseal polioy planning are
gsuhject to substantial ervors, wa feel
that the presant model is useful az an
edditional plamning tool and as a
check on nliarnative technigques.

The impoct of different econemic
policies

As wos ipdicated earlier, a central
purpose of this mode] iz to aid In the
formulation of policies to achiove de-
sired unemployment targets. With this
in mind, simalations were wndertaken
to determine the meagnitude of the
chenges in Goverhment fizoal policies
thot would be required to eliminate o

Table 5.~Thauge In Government Expendi=
tures and Becaipts Necessary To Ellminats
a 11 BHillion Ex¢ags of Supply Estirnate of
GNF Over Demand Estmate
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%1 bLilion gap betwesm the supply
estimates of GNP comsistent with the
unemployment target, and the demands
that would be generatad by thia GNP.

In these simulations, each policy
mstrirtent is altered separatsly to
provide quantitetive estituntes of ite
impact. Enowing the different ampacts,
one can eazily find combinations that
will close a given zap. Table 4 presents
the first-year effects of swimvulations in
which each policy instruxnent ia altered
separataly until it is capable of closing
a ¥l billion gap.!! The various policy
instruments chosan wark through either
Government expenditures or receipis.
Thera iz s wide range in the affective-
ness of these instruments. Only a $0.8
billion change in Government prants-
in-sid would be required to fill & gap
of 31 billion between supply and
demand, but a $3.0 billion change in
gorporete profita taxes would bhe re-
quired to sceomplish the same
objective.

Since Faderal purchases of goods and
services ava & direct component of
sgeregate demand, a $1 billion change
in Federsl purchases results in a 51

1. Therm almutating weare undsoiakes for 1967, and thus
rofect (e ralaklva prices and fax strasnire provalling In thet
WAr.
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billion change in sggregate demand.
Thus, the changs in Federal purchases
necessary to close a gap between the
supply and demand estimates of GNF
is given by the size of the gep. Howaver,
this is not the case for the other poliey
instroments since they may affect
supply ez well as demand and since
their impact on damend works in-
directly vie incomes. T'abls 4 shows how
alternative policy instruments gener-
ate differsnt impacts through their
affacts ob the vaxious elements of supply,
income, and demand,

For inatanee, 1 cut of §3.0 hillien in
eoprporate profits taxes increases eorpo-
rote incomes by $2.8 billion. This
causes an incrssse of $0,9 billion in
corporats investment. The invesiment
ineressze raises the capital stock snd
thus inerenses the supply estimate of
GNP by $0.2 bilion. With a lavger
GNP and with higher dividends be-
rause of the tax ent, disposable personal
ingome rizes $0.4 billion, Teading to &
rise in perconal demand of $0.3 billion.
Thus, o $3.0 billion corporate profiis
tax ent resalis in a $1.2 billion increase
in agoregaie demand and & $0.2 hillion
incresse in apgregate sapply, eliminat-
ing a gap of 51 billion hetwesn supply
o7d demand GNP,

Table §=Comparizon of the Model Estivaates of Potential and Actual GNP, 1948=67
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Jume 1968

Axn inerease of $0.8 billion in prants-
in-aid to State and local governments
decrenses potential GNE by $0.5 billion.,
Thiz oceurz for two ressons, First, an
inaresse in grants-in-sid ¢auses anm
increase in State and local povernment
employment. The increass in the num-
ber of government employess is exnotly
offsst by a decrease in the aumber of
private employses, since the totel of
privaie and government employment
iz fived by our estimetes of the lahor
force and our target unemployment
tats. Sinea the GNP per privete
employea s higher than that per
govarnment amployes, tha net effect of
this shift in the composition of employ-
ment is to decreass the supply potential
GNP. Second, the decrease in private
GNP causes n decrease in corporate
incomes, which reducee investment and
capital stock and s$hus further con-
tributes to tha reduction in the supply
estimate of GNP, The net impact that
the various income changes induced
by the increase in grants-in-sid have
on demand iz a net increase of 30.5
billion, with the $0.5 billion increase
in Stata and local government purchases
offset by small declines in personal and
corporate demand. Thus, a $0.8 billion
incresse in grents-in-aid results ia a
$0.5 billion decresse in aggregate sup-
ply and = $0.5 billion incresss in
aggregste demond, eliminating s gap
of %1 billion.

Alternstive policy combinations that
will eliminate & billion dellar gap cen
be calculated by weing table 4. For
example, the combination of a personal
tax cat of %0.8 billion {one-half of
$1.6 billion) with an incresse in transfer
povments of 30.9 billion {one-helf of
$1.4 billion) would eliminate a gap of
1 billion between supply and demond
GNP e&s would a combined corporate
tax cut of 1.5 hillion and a personsl
tox cut of $0.8 billion. _ )

Beoause of lags in economie renctions,
the impact of fiscal policies depends on
the time period under consideration.
T close annusl gops of equal size over &
number of successive yesrs, policies
st vary over time. The neeessary
variations can be seen in table 5. For
example, if becanse of & cut in perzonal
taxes, disposable personsl income 1
incrensed $1.8 billion in year one,
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ﬁmu_mpﬁ-pn will incresse $1.0 billion
in that year.? However, boctuse both
lagged disposable personal ineome and
lagged conswmption are explanatory
varipblee in the estimating equakion for
personal consumption axpemdituras, the
tax chengas made in year one will hava
sn  offect on  consumption of 302
billion in year twe. The gap that re-
maips to be closed in year two, there-
fore, i= $0.8 billiom, rather then the
original $1.0 billion, and the t&x cot in
Fear two necessary to close thiz gap is
not FL6 billien, but B0 percent of
this amount, or §1.3 billion. In year
three, the tax eut made in year one
continnes to hsve a small effect on
consumption through the influsnpe of
the laggad consumpiion variable. Inm
addition, the $1.3 hilion tax cuf made
in year two affects consumption in
year three; through the lapged incoma
and conswmpiion terms. The combined
effect on copsumption in year three of
bex cute in years one and two is $0.27.
Accordingly, we need to 11 & gap of
only %0.73 hillion in year three, and
this is eccomplished by & personal tax
cut of $1.2 billion,.

Since not ell policy instrurnents affect
the same set of varinbles, the various
fizeel measures differ in their impact
gver bime. For instance in the case of
corporate profits taxes, the successive
tax cute required to fill & zap of $1
billien in each of 3 consecutive years
sre $3.0 billion in yeer one, followed
by $1.8 billion in year two, snd $L.G
billion in year three.

FPotential output

What would be the course of GNP if
economic fluctuations were eliminated
and full smploymenit were steadily
maintained? It is apparent from the
preceding explanation thot the model
ol provide sn answer to this question
which differs from other answems
becanse it systematically allowe for the
fact thet the supply of tha factors of
preduction depends on the unemploy-
ment rats and the level of economic
sctivity, These variables affect the

12 Aokunlly fho Inpust on pecptsl damand by nob solely
o0 omempibn. Thars are aleo minor impeots oo IMports
aird regpdontial investment, For the ssito of simpldty, the
slfents af i Import and seddential invertment squstions
hanoa Dt igneed i, §hls oxploesan.
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siza of the labor foree and (through
investment) the size of the capital stock.

Tha model alse shows that the sze of
the GNP that corresponds to full
aemployment depends on the com-
podtion of full employment demend.
Demand for GNP that stems from fixed
business investment- or from govern-
ment ontlayz for employee compensa-
fion ipnfluences the size of the GNP
which ean be swpplied, while demand
for GNF that stems from persanal
copsumption, Tesidential investwent,
exporte, and government purchases of
business output does nok.

In the simulation undertaksn in this
section, we estimsta GNP on the as-
sumption that unemployment was
meintained at 4 percent thronghout
19%458-67 by fiscal policy measures thet
do not influence potentisl supply.®
Thesa include &ll taxes, sxeept the cor-
porate profits tax, and ell expenditures
other than for Federsl employes corm-
pensation and grants-in-aid. The resuls
of the simulation are shown in table 6.
In order to minimize model errors, the
effects of maintaining full employment
ave izolated by compsiing the esti-
mated full employment GNP, not with
actual GNP, but with the GNTF that
the model sstimated would have ma-
terialized if actual unamployment rates
hed prevailed.

Az con be seen [rem the table, main-
tensnce of & 4 percent unemployment
rate would not have grestly changed
the brosd contowrs of GNP.M The
reason for this is that economic activity
waa et high levels in moat of the postwar
years, and thei serious end prolonged
periods of underempleyment did not
QTeur.

Hsad unemployment heen maintained
at 4 percent throughout, GNP would
have grown ab 3.9 percent per year, 0.1
percent faster than the model eastimate
of GNP prowth st aotual levels of un-
employment. Tha improved growth

15, Allatber sxogevoos vanlablea nesdsd for thisdmolatio
e Prsdierbed bo o xoed gl it Kb o] 19EEHTY voloey, encept
Tor prige Infatoes whigh mre sobjeet (o markmd oyriboal Tarin
Houid, In Hea sboanco of speallle infermetion bearing s ¢his
point, pricts sto sdiamsd to intredss of tho wetual avaee
shnosl rabg for this parkod—.5 TOA0en: par Foar-

M. Ik abouid b ooled ek shie skmiol o ko oyt ade-
quntely rbect tho chamgan in S renl dng froen msdniain.
ing Mol amapkyryant bocamnese ik dvas not sllow for changus In
Lhe rubes of bachntesl progresy Idivsed by ¥ clzninstbn of
sconomia (ldeictiotia,
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ormance would have besn due
entirely to a faster growth in the stock
of capital; the long-term incresse in
labor input iz not chenged by the
maintenance of & 4 percent unemploy-
ment rata.

Over the pericd as s whois, GNF
would have been $129 billion higher in
1958 dollar:. This would have heen 2
gain over actpal output of 2 parpent.
Ag can be seen from the table, GNP
would acieally have been iower in the
first half of the period heceuss employ-
mend as measnred by the 4 percent
vnemployment yardstick wes overfull.
Shortfalls of sctusl from full emplogy-
ment GNP sra coneentratad in the
second postwar decade with the maxi-
mum loss of GNF of $35 billion—or
sbout 7 perceni-—occurring in 1961.

{Contivued from page 16)

Amount of invontory imbalance

In both this and the preceding sur-
vey, manufacturers who classified their
stocks as “high” or “Tow" were ssked to
estimate the amount by which their
mventories were out of balence.

Az noted sbhove, manufseturers hobd-
ing 22 percent of producers’ astocks
designated their March 31 inventories ag -
either “high” or ‘low.”” Tha net
on March 31 reported by thess manu-
tacturers was qguite modesi—3$1.7 bil-
lion, or less than 2 percent of total hook
value of manufacturers’ stocks. This
was 1ot significantly diffsrent from the
%1.5 billion excess reported at the end of
1968 {eea text table p. 15).

Inventory imbalances wers reported
primarily by durable goods producers.
Their excess rose from $1 billion on
December 31 last yvear to $1.2 billion,
or 2 percent of hook value, on March
31. Bxcess inventories held by nondur-
able goods preducers continued to ba
estimated at 5% billion, or 1.5 percent
of stocks.

A tabulation of all companies repori-
ing imbalances indicates that the aver-
aga (mean) amount of imbalonce was 11
percent of the book value of their inven-
tories. About 30 percent of the com-
panies reported imbalances of 5 percent
or Jess, while 12 percent had imbulances
of mors than 20 percent.



APPENDIX—EQUATIONS, LIST OF VARIABLES, AND
STATISTICAL TERMS

Supply Equations and Identities !

(1} Labor forea participation, 194765

Muolzs
?t-—m.ﬁs + 854.08 E:?EI_.{t_ 570.7 (‘If,i”f £) 15970 in 79— 01710 %AE, ;
" (91.81) (21988~ (1391} \°= (3.266) . (0.0474) :
QLS.
Fermales
%l£=—- 60.527 — 25.63 %Ftﬁl-lﬁjﬂﬂ in To— 00748 BAE, ¢
s (14.605) (11.98)4r  (3.630) (0.0368) i QLS.
(2) State and local government employment per capita, 184764 8 .
E. aNP, - {AC g
2= 0,002339-+ 0.003241 Zt—1- 0.1761 t 008508 5 &
F 7 ooo183) (o.001492) T w0.0310) £ o072
=009 DW=135 df=15 §,=0.005 T3LS,
{3} Averags annual hours per private amployes, 194565
MH =2501.5—11.220 URB,—15.980 T#+11.552 T'¥;
(10.3) (1.925) {0.898) (1.475)
Fe=099 D.W.=198 df=1¢ S,=811 - OLS.

(4) Investmnant in producers’ durable equipment, 1048-65 (constant dollars)

I, =— 610400451 GNP, — 0.0455 K,,_ + 0.312 IF,
(1.51) (0.0199) (0.0227) (0.061)

O (L ) (Eemr YU T

F=0.08 DW.=197 df=12 §=067 TSLS. .

{5) Invesitment in nonresidential structures, 104765 {constant dollass)

1,=—279-+0019¢ GNP, +32.153 IF _ +0.5148 I, .
{3.08) {0.0052) @77 i1 foa7es)

B—=090 D.W.—=120 df=15 9,=083 TSLS.

1. Whare the depeandant wardobio i ln ol dollara, #0 bydepandert watiobles (axpreewed by wadus banoms)
mshumuﬁnnmwnwummtl uﬂm,nqmnmmﬂ.um&ﬂmmmm. I !

1. Tivme 20068 wars aripnall wu;mwmw urmg;p_:.lmhn the depardvnk
ﬁdnhhmbarttuhhmmwpﬁwmnﬂmmmuﬂhmﬂnb m mnﬂ:u

& Frvabs GHF in thiz egnaten fs meomred io 1858 peless



"Jmlm

7 SUBVEY ‘OF CURRENT BUSINESS
{6) Grosa flow of corporate funds, 1048-65 (current dollars)

CPC0A,=— 36723 —1.564¢ /R, 402045 GNP,
(3.7043) (0.9638) {0.0090)

- oh _ULi :
+ 43882 2300 —UL

=098 D.W.=171 df=1d §,=296 TSLS.

(7) Corporate capite]l consumption allowances,* 1947-65 (consbant dellars) )

O0A, =—10.993 4 0.056% K, ,+0.0045 K.%,+0.0050 K%,
{1.450) {0.0036) (0.0010) {0.0006) :

=099 DW.=175 df=15 §=04¢ OLS.

{8) Federal corparate profit taxes, 194765 {eurrant dobers)

OPT;— 21276 + 0.7381 [(TR.) (CP),,
{0.6479)  (0.0283)

BP=09% DW=164 df=<17 S=074 TELS

{9) Cozporate profits (book value) before taxes {current dollars)
CP = OPOCA, —(CCA. ) (DFy)

(10} Corporate intarnal funds {constant dollars)
IF,=(CPGCA, - OPT, —CPT, ){DF.,.

{11} Pmductlun function, 192085 (copatent dollars)
GNP, = A [ F, (1) M) By (2P
In the estimaiting form:

zn,—ﬁ.—z = 00048 — (. mumn(tm.;)u- 01167724 08304 In [(MTH){E,}lm
(0.0159)  (0.000030) (0.00122)  (0.0262) Ky,

B9 DW.=135 df=32 8,=0022 TSLS

(12} Gross government product (constant dollars)
GGP.“——&QIEE.‘;

(6P, =3997E,, +5.913E,,;
EEF" = P.: +GHP,F':-

(18) Supply-side estimate of GNP (constant dollars)
GNPi=GGP,+GNP,,.

!.‘Iﬂmtmmm Lo comstent dollars by ase of the OBE daldatar jpr pontaskdspiel nveetmeaat {DF 3.
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(14) Nomcorporate capitel consumpiion allowances,® 194785 {eonstant dollars)

OCA,,—-—32.076 + 01061 HS,.,— 0.0014% [{(HZS,.)(T™);
(7.333) {0.0182) (0.00040)

R‘=ﬂ98 DW.=0.94 Jj.=lﬂ' =046 OLS.

{15} State snd local indirect business taxes, 1947-65 (cwrrent dollars)
IBT, =—10.507 + 0.00195 GNP, ;
{1027} (0.00254)
B—090 DW.=086 d.f=17 &,=1.25 TSIS

{16) Federal indirest business taxes, 1947—65 {currant dollars)

IBT,— 2.079 4 0.01873 GNP, + 0.00793 (TR} (MF)]+ 0.5502 I;
(0.355) {(0.00F76) (0.00247) {0.1770)

B=099 D.W.=209 df=15 8=026 TSLS.

{17} Contributions for State and local social insurance, 1945685 {current dollars)

SIC, = 0.0074 -+ 0.0204 GE.—%’-] (§I0) | + 03281810, _;

(0.0479) (0.0151) {0.120)

M=000 D.W.=240 df=15 S.=0.084 TSLS.

{18) Sccial insurance comtributions for QASDHT, 194745 {current dollars)

B ‘
SIC,—— 04052 + 1.0101 [ (@R (0 (T2 (om—s10) 5
(0.1927)  (0.0199) @FI) ]

B=000 D.W.=0.52 df=17 S,=045 TSLS.

{19) Unemployment insurance contributions, 1847-65 (current dollars)

S0, = 0.5158 -+ 0.4208 [{TR,) (CE-—-S8IC.)):;
(D.1416) (040313)

Re=(.00 D.W.=195 df=17 8,=029 TSIS.

(20) Compensation of emplovees, 1947-65 {current dollars)

OF,——20.07 4 0.9281 (PI-D-IP—TF);
(1.24) (0.0044)

B=00y DW.=2.81 df=18 8,=157 TSLS.

& ‘T'hls was sonvarbed by oonslant dellars b use of ke OBE delatos for poaidertial Invastmeot {DFr .
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(21) Employer contributions for sovial insurance, 1947-65 {current: dollars)

8IC, = 0.5081 + 04824 8704 0.00293 ((FIC) (T9)),;
{0.3626) {(0.0570) {0.00258)

F=080 D.W.=0.08 dfi=16 S.=023 TSL:.

(22) Consumer interest payments, 1947-56 (carrent dellars)

IP.—— 4.5581 + 0.02927 P
{0.1539) (0.00044)

Bo090 DW.=122 4f=1T 8=019 TSLS.

{23) Fodera! intereat payments, 194745 (current dollars)

1P, = 0.4612 4+ 0.00L838% [(4,) (D)), + 0.8047 IP, _;
{0.2027)  (0.000801} (0.0005)

Fe=097 DWW =25 d7=18 &=023 OLS

(24) Dividends, 1046-65 (curvent dolsrs)

D= 0.5320 4 09500 D+ 01600 [(IF—1,— 1) (DF));
{0.2054) (0.0847) {0.0417)

B—099 DW.=240 d4.Ff=17 &,=040 TSLS.

{25) Personal income {current: dollars)
PIl={GNFINDF ) —O0A,— [BT A BE,— (0P 4+ IVA)—SIC A TP A IP A1,

(26) Median family income, 1947-65 (current doliars)

n MFZ,= 31738 + 07905 In ER,+ 1.0938 :n P2 ¢4 1ato 1nfTHITEESTCy;
(0.0685) (0.3163) {0.0171) (0.1087)

=09 DW.=240 d.F7=1% S,=0013 TSLS.

(27) State and local personal toxes, 104745 (current dollave)

PT.=— 0.9543 + 0.006239 PI,— 0.06514 7+ L0083 PT, _;
(0.5808) (0.003812)  (0.03559)  (0.0964)

=000 DW.=285 d7 =18 S=018 TSLS.

(28) Faderal personal taxe:, 1947-65 (current dollurs)

PT, = 23.584 + 0.07280 PI 1 0.1854¢ [(TBn)(PI)]
{1.308) (0.00872) (0.0413)

=098 DW.=2.03 d.f=16 S,=180 TSLS.
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SURVEY OF CURRENT BUSINESS Yume 1000
DEMAND EQUATIONS AND IDENTITIES
(20) Personsl consumption expenditures, 1920-40, 1946-85 (constant dollars)

POEx~= 1.522% + 0.4953 DPI_+ 0.6600 ADPT+ 04876 PCE,;
@7222) (0.1850) - (0.2940) {0.2105)

Be—=0.99 DW.=2.18 df=27 §,=387 TSLS.

(30) Investment in residential etrnotures; 1929-40, 104665 (constent dollers)
I, =—04287 — 4.6328 43, 1+ 7.002 HP%IH- (.0437 H,
{4.6342) [(0.718) 4.2 (0.2300}

— 246284 ﬂg— 8.3270 Dﬂ--il;
(1.3625) (2.1938)

P=0%6 DW.=12¢4 4j=05 8,=1.86 T§LS.

(31) Change in business inventories, 1947-66 (constent dollars)

ATV,=~20.043-+0.1821 GNP, —0.9930 1V, +30.604 i ¢+1.7183 T2,
(6.900) (0.0337) ©.1227) (10.470) (0.6948)

B—085 DW.=244 d4j=14 S,=144 TSLS

(323 Importa of goods and services, 194765 {constent dollers)

M= -10.201—5.9981 APR 4-0.00561 DI, _,+0.0791 ADPI;
{1.408) (4.3317) (0.005%) {0.0472)

=098 DW.=266 df=15 5,=087 TSLS.

{33) State and local govermment chases of ds snl services capita
{exeluding cumggnsaﬁnn], Igiu;—ﬁﬁ [wnsta.gn? dollars) per oo

& im— 0.2009¢ + 00000 EFey 1 o557 Bt 0sbs %ﬁgt;

P (0.018578) (0.01708) (Q.I08T) © (0.3970)
=095 D.W.=L0 d4Ff=15 5§=00; TSLS.

{84) Demsnd-sido estimata of GNP {constant dollers)
G'M,‘:BGE&L,-{-I.‘+I,,+W.+EX.—M.+€.‘+H,‘+ Gar,,
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‘§URVEY OF CURRENT BUSINESS
List of ‘Va'rin]:lies'
= Ratio of total number of employses with OASDHI coverage to total

numbet of paid employess (including Balf*amployed starting 1951}
= Corporate capital consumption aflowances.

- =Nohoorporate ca nfp:tml cmumpmun allowances.

=Compensation of employess—iotal.
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